In this paper we continue the study of intuitionistic fuzzy groups by introducing the notion of intuitionistic fuzzy normal subgroup based on intuitionistic fuzzy space as a generalization of fuzzy normal subgroup.
Introduction
The theory of intuitionistic fuzzy set is expected to play an important role in modern mathematics in general as it represents a generalization of fuzzy set. The notion of intuitionistic fuzzy set was first defined by Atanassov [3] as a generalization of Zadeh's [10] fuzzy set. After the concept of intuitionistic fuzzy set was introduced, several papers have been published by mathematicians to extend the classical mathematical concepts and fuzzy mathematical concepts to the case of intuitionistic fuzzy sets. The difficulty in such generalizations lies in how to pick out the rational generalization from the large number of available approaches.
The study of fuzzy groups was first started with the introduction of the concept of fuzzy subgroups by Rosenfeld [9] . In 1979 Anthony and Sherwood [2] redefined fuzzy subgroups using the concept of triangular norm. In his remarkable paper Dib [4] introduced a new approach to define fuzzy groups using his definition of fuzzy space which serves as the universal set in classical group theory. Dib remarked the absence of the fuzzy universal set and discussed some problems in Rosenfeld's approach.
The notion of fuzzy normal subgroup was first initiated by Abdul Razak [1] to continue the theory of fuzzy groups obtained by Dib. In 1998 Dib and Hassan introduced and discussed the fuzzy normal group in a similar manner to Razak. In this paper we continue the study of intuitionistic fuzzy groups by generalizing the notion of the fuzzy normal subgroup to the intuitionistic fuzzy normal subgroup case.
Preliminaries
In this section we will recall some of the fundamental concepts and definitions required in the sequel. Definition 2.1 (Atanassov [3] ). Let X be a nonempty fixed set. An intuitionistic fuzzy set A is an object having the form
where the functions :
the degree of membership and the degree of nonmembership respectively of each element x X ∈ to the set A , and The support of the intuitionistic fuzzy set = { , ( ), ( ) : 
Remark 2.2 The intuitionistic fuzzy set = { , ( ), ( ) : }
A A A x x x x X μ ν 〈 〉 ∈ in X will be denoted by = { , ( ), ( ) : } A x A x A x x X 〈 〉 ∈ or simply ( ) = , ( ), ( ) A x A x A x} A x A x A x x X 〈 〉 ∈ in X is
Remark 2.5
For the sake of simplicity throughout this paper by saying an intuitionistic fuzzy space X we mean the intuitionistic fuzzy space ( , , )
be two intuitionistic fuzzy subspaces of the intuitionistic fuzzy space X . The union, intersection and difference between the intuitionistic fuzzy subspaces U and V are given respectively as follows: 
On the other hand conditions (3) and (4) That is, an intuitionistic fuzzy function between two intuitionistic fuzzy spaces X and Y is a function F from X to Y characterized by the ordered triple ( )
are family of functions from I to I satisfying the conditions (i) and (ii) such that the image of any intuitionistic fuzzy subset A of the IFS X under F is the intuitionistic fuzzy subset
We will call the functions , 
Intuitionistic fuzzy normal subgroup
In this section we will introduce the notion of the associated intuitionistic fuzzy subgroup and then we define the intuitionistic fuzzy normal subgroup. where , α β and γ are some intuitionistic fuzzy elements of U or ( , , ) G I I such that one or two of these intuitionistic fuzzy elements belong to U . 
On the other hand ( )
That is, intuitionistic fuzzy elements of U are not associative with intuitionistic fuzzy elements of ( , , ) X I I . Proof. The proof is straightforward using the properties of f and f . Before introducing the intuitionistic fuzzy normal subgroup we will define now the notion of left (right) coset of intuitionistic fuzzy subgroup. The other part of the proof is direct. Based on the correspondence theorem [8] and using the definition of fuzzy normal subgroup [5] we can obtain the following corollary 
Theorem 3.4 Every intuitionistic fuzzy normal subgroup
U of ( )
